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㔚⏛⃻⽎෸߮㔚⏛ജߦ㑐ߔࠆࠦࡦࡈࠔ࡟ࡦࠬ㧘RR
 ૒⮮ ⡛਽ᶆጊ ⦟৻૒⮮ ᱞᔒౝ৻ ື຦㜞ᧁ ᢅⴕ㧦㔚⏛㕖⎕უ⹏ଔᴺߦࠃࠆࠝ࡯
ࠬ࠹࠽ࠗ࠻♽ࠬ࠹ࡦ࡟ࠬ㍑ߩᱷ⇐ᱡߺߩቯ㊂⊛⹏ଔ㧘╙  ࿁ /#)&# ࠦࡦࡈࠔ࡟ࡦࠬKP઄บ
㔚⏛⃻⽎෸߮㔚⏛ജߦ㑐ߔࠆࠦࡦࡈࠔ࡟ࡦࠬ㧘RR





























































 ☨᧛ ⨃⏷㊁ ᤯┻㊁⾆ᴺਃᧁኡਯ㜞ᧁᢅⴕ㧦ࡑࠗࠢࡠ࡮࠽ࡁࠬࠤ࡯࡞ߢ⃻ࠇࠆ᳇૕Ả
Ṗᯏ᭴㧘ᣣᧄᯏ᪾ቇળ╙ ࿁ࡑࠗࠢࡠ࡮࠽ࡁᎿቇࠪࡦࡐࠫ࠙ࡓ
 ᄢ᎑ᥓ਽㧘☨᧛ ⨃㧘ᓼჇ ፏ㧦ᄙሹ⾰૕ౝ࠽ࡁࠬࠤ࡯࡞᳇૕ᵹࠇߦ߅ߌࠆャㅍ⃻⽎ߦ㑐ߔࠆᢙ
୯⊛⎇ⓥ㧘╙ ࿁ᢙ୯ᵹ૕ജቇࠪࡦࡐࠫ࠙ࡓ























































































































































 ᓼჇፏ㧦2'(% ౝ‛⾰ャㅍ⃻⽎ߦ㑐ߔࠆᄢⷙᮨಽሶേജቇࠪࡒࡘ࡟࡯࡚ࠪࡦ㧘╙ ࿁ࡑࠗࠢࡠ࡮
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 ⩲⼱ᖘᄥᓼჇፏ㧦2'(% ⊕㊄⸅ᇦ਄ KQPQOGT ߦ߅ߌࠆ㉄⚛ಽሶㅘㆊߦ㑐ߔࠆಽሶ⺰⊛⎇ⓥ㧘ᣣᧄ
ᯏ᪾ቇળ  ᐕᐲᐕᰴᄢળ
 ᓼჇፏ㧦2'(% ౝㇱߩ‛⾰ャㅍ⃻⽎ߦ㑐ߔࠆᄢⷙᮨಽሶࠪࡒࡘ࡟࡯࡚ࠪࡦ㧘╙  ࿁Άᢱ㔚ᳰࠪࡦ
ࡐࠫ࠙ࡓ㧘RR











































































































































































































































 ᦯ㇱ⵨ม⑔ᧄᐽ⑲㧦ゲᵹࠍ߽ߟࠄߖࠎ᷵ߩਇ቟ቯᕈ㧘╙  ࿁ℂ⺰ᔕ↪ജቇ⻠Ṷળ
 ᦯ㇱ⵨ม5VGHCP.NGYGNN[P5OKVJ㧦UYKTN ࠍ߽ߟ⏛᳇᷵ベߩ EQPVQWTF[PCOKEU ߣߘߩ৻⥸ൻ㧘
ᣣᧄ‛ℂቇળ╙  ࿁ᐕᰴᄢળ








ࠣ᜼േߩ :✢ %6 ᴺߦࠃࠆᬌ⸛㧘⍹ᴤᛛⴚදળ  ᐕᤐቄᄢળ㧘R









































































































































































































































 ᄢᷡ᳓㆏਽㧦ᣂဳࠛࡦࠫࡦ៞タᰴ਎ઍ⥶ⓨᯏߣߒߡߩࠛࡦࠫࡦ ⊒ᒻᘒߩᅷᒰᕈ⹏ଔ㧘╙  ࿁㘧
ⴕᯏࠪࡦࡐࠫ࠙ࡓ







*[RGTXQNWOG+PFKECVQT ߦၮߠߊ -TKIKPI ᔕ╵ᦛ㕙ࡕ࠺࡞ߩᦝᣂ㧘9QTMUJQRQPOWNVKQDLGEVKXG
FGUKIPGZRNQTCVKQPHQTTGCNYQTNFFGUKIPQRVKOK\CVKQPRTQDNGOU
 ᄢ⼱ᷡિ㧦ὐ࿁᛬ᐓᷤ⸘ᴺߦࠃࠆⴣ᠄ᵄߩቯ㊂⸘᷹㧘ࠣࡠ࡯ࡃ࡞ %1' ⥶ⓨቝቮᵹ૕⑼ቇࠨࡑ࡯ࠬ
ࠢ࡯࡞ 
 ⧣᧛િᄦ㧦ㆫ㖸ㅦ⠢ߩⴣ᠄ᄬㅦ✭๺ߦะߌߚࡏ࡞࠹࠶ࠢࠬ࡮ࠫࠚࡀ࡟࡯࠲ߩᢙ୯⸃ᨆ㧘ࠣࡠ࡯ࡃ
࡞ %1' ⥶ⓨቝቮᵹ૕⑼ቇࠨࡑ࡯ࠬࠢ࡯࡞ 
 ቟⮮ༀ♿㧦$%/ ࿶❗ᕈ 'WNGT ࠰࡞ࡃ࡯ࠍ↪޿ߚⓨജᦨㆡൻߩ⎇ⓥ㧘ࠣࡠ࡯ࡃ࡞ %1' ⥶ⓨቝቮᵹ૕
⑼ቇࠨࡑ࡯ࠬࠢ࡯࡞ 
 દ⮮⑲ᄥ㧦ᒝ೙ࡠ࡯࡞ᝄേߔࠆ࠺࡞࠲⠢ߩേ⊛㘑ᵢ⹜㛎ߦะߌߚ㕖ቯᏱࠪࡒࡘ࡟࡯࡚ࠪࡦ㧘ࠣࡠ
࡯ࡃ࡞ %1' ⥶ⓨቝቮᵹ૕⑼ቇࠨࡑ࡯ࠬࠢ࡯࡞ 
 ട⮮ඳม㧦࠺࡯࠲หൻߩၮ␆ǩ㧘ࠣࡠ࡯ࡃ࡞ %1' ⥶ⓨቝቮᵹ૕⑼ቇࠨࡑ࡯ࠬࠢ࡯࡞ 
 ᫪ᧄᢘᄥ㧦㜞♖ᐲࠦࡦࡄࠢ࠻Ꮕಽᴺࠍ↪޿ߚ᥍ᄤੂ᳇ᵹߩ᳇⽎⸃ᨆ㧘ࠣࡠ࡯ࡃ࡞ %1' ⥶ⓨቝቮᵹ
૕⑼ቇࠨࡑ࡯ࠬࠢ࡯࡞ 
 㡻㘺ቁඳ㧦ⴣ᠄ᵄߦ෸߷ߔᾲ☼ᕈ㧘✭๺߅ࠃ߮ੂᵹߦࠃࠆ⋧੕૞↪ലᨐߩ⹏ଔߦะߌߡ㧘ࠣࡠ࡯
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 ᣧἑᢅᐘ㧦ታ㛎⸘᷹ߣᢙ୯⸃ᨆߩⲢวᵹ૕⸃ᨆ㧘ᣣᧄᯏ᪾ቇળ  ᐕᐲᐕᰴᄢળ
 ဈ⷏ጊᴡ㧘ᣧἑᢅᐘ㧘⦁ᧄஜ৻㧘ᦦᩮ๟૞㧦ዊേ‛↪⿥㖸ᵄ⸘᷹ㅪᚑ⸃ᨆࠪࠬ࠹ࡓߦ߅ߌࠆⴊ▤
ᒻ⁁᛽಴ߩ㜞♖ᐲൻ㧘ᣣᧄᯏ᪾ቇળ╙  ࿁ࡃࠗࠝࡈࡠࡦ࠹ࠖࠕ⻠Ṷળ㧘RR
 ᣧἑᢅᐘ㧦⿥㖸ᵄ⸘᷹Ⲣวⴊᵹࠪࡒࡘ࡟࡯࡚ࠪࡦࠪࠬ࠹ࡓߩ㐿⊒㧘╙  ࿁ᣣᧄᒻᚑᄖ⑼ቇળၮ␆
ቇⴚ㓸ળ㧘RR
 ⊕੗ᢕᶆᴧ᥍㚅ᣧἑᢅᐘ㧦*78'% ၮ᧼਄ࠍ⒖േߔࠆ *. ߦኻߔࠆ᛼ߒߟߌജߩᓇ㗀㧘ᣣᧄᯏ
᪾ቇળ╙  ࿁ࡃࠗࠝࠛࡦࠫ࠾ࠕ࡝ࡦࠣ⻠Ṷળ
 ૒⮮ඳ♿⊕੗ᢕᣧἑᢅᐘ㧦ࠟ࡜ࠬᐔ᧼਄ߦ߅ߌࠆ *. ߩ᜼േߦਈ߃ࠆ H/.2 ೝỗߩᓇ㗀ߦ㑐
ߔࠆ௑ᢳ㆙ᔃ㗼ᓸ㏜ࠍ↪޿ߚታ㛎⊛⎇ⓥ㧘ᣣᧄᯏ᪾ቇળ╙  ࿁ࡃࠗࠝࠛࡦࠫ࠾ࠕ࡝ࡦࠣ⻠Ṷળ
 ᛼ㇱፋᣧἑᢅᐘ⦁ᧄஜ৻⊕੗ᢕ㧦௑ᢳ㆙ᔃ㗼ᓸ㏜ਅߢߩ⿒ⴊ⃿ߩᶋ਄ᯏ᭴ߦ㑐ߔࠆᢙ୯⸃
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 ਃベ๺ᒄ⷏᫪ാ⾆ᬀᧁ⌀ᴦ᧖ጊᱜ๺ਭ଻↰ᥓᐢኙᎹ⺈ੑ㧦ਛᕈ☸ሶࡆ࡯ࡓࠛ࠶࠴ࡦࠣ
ߦࠃࠆ/'/5஥ოߩᐔမൻ㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 Ⴆᧄ㉿ടሶጊਅ৻㇢ጟᧄዏᢥ੖ච፲⺈ኙᎹ⺈ੑ㧦ࡐ࡝ࡑ࡯ୃ㘼5K1ၮ᧼ࠍ↪޿ߚࡈࠚ
࡝࠴ࡦੑᰴర⚿᥏ൻ㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ਭ଻↰ᥓᐢਃベ๺ᒄᄢႦ᤯๋ᷰㄝዏ⾆ጤፒᜏ਽ዊ㊁⠹ᐔ᧖ጊᱜ๺ኙᎹ⺈ੑ㧦ਛᕈ
☸ሶࡆ࡯ࡓߦࠃࠆࠪ࡝ࠦࡦࠛ࠶࠴ࡦࠣ㧔㧡㧕㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ᄢႦ᤯๋ᷰㄝዏ⾆ጤፒᜏ਽ዊ㊁⠹ᐔ౉ᳯᐽ㇢ᦸ᦬ବテ᧖ጊᱜ๺ਭ଻↰ᥓᐢኙᎹ











.'4ߩ஥㎮᭴ㅧଐሽᕈ㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪ
ว⻠Ṷળ
 ↰᧛ᵗౖਭ଻↰ᥓᐢᄥ↰ታ㓶⮮ጟᵗኙᎹ⺈ੑ㧦ਛᕈ☸ሶࡆ࡯ࡓࠛ࠶࠴ࡦࠣߦࠃࠆ )C0 ߩ࠳ࡔ
࡯ࠫࡈ࡝࡯ࠛ࠶࠴ࡦࠣ
̆ࠛ࠶࠴ࡦࠣࠟࠬߩଐሽᕈ̆㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥ
ㅪว⻠Ṷળ
 ጟ↰ஜ㤛 ໪⾫᧘ ㅪᔘ㗬 ᦺ᧻ኙᎹ⺈ੑ㧦ਛᕈ☸ሶࡆ࡯ࡓᾖ኿ߦࠃࠆࠣ࡜ࡈࠚࡦߩ⓸ൻ
ࡔࠞ࠾࠭ࡓᬌ⸛㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ࡕࡂࡑ࠼ࡈࠔࠗ࡞࠭੖ච፲⺈⢫ⴡ࿖᧛ጊ᣿ብޔጟ↰⥋ፏޔኙᎹ⺈ੑ㧦5K ㊂ሶ࠽ࡁ࠺ࠖࠬࠢ
ᰴరࠕ࡟ࠗߦ߅ߌࠆశๆ෼․ᕈߩ᭴ㅧ㧔⋥ᓘ࡮⤑ෘ࡮㓚ო᧚ᢱ㧕ଐሽᕈ㧘 ᐕᤐቄ╙  ࿁ᔕ
↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ੖ච፲⺈9GKIWQ*Wᧁ႐㓉ਯ᧛ጊ᣿ብኙᎹ⺈ੑ㧦㓚ო᧚ᢱߣߒߡ 5K% ࠍ↪޿ߚ 5K ㊂ሶ࠽
ࡁ࠺ࠖࠬࠢࠕ࡟ࠗ᭴ㅧߩ 2. ․ᕈ㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ᧁ႐㓉ਯ᳓ፉ૫਽᧛ጊ᣿ብ੖ච፲⺈ኙᎹ⺈ੑ㧦5K ࠽ࡁ࠺ࠖࠬࠢࠕ࡟ࠗߦ߅ߌࠆᤨ
㑆ಽ⸃ 2. ࠬࡍࠢ࠻࡞ߩ᷷ᐲଐሽᕈ㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ⢫ ⴡ࿖/1*& (#+47<੖ච፲ ⺈᧘᣿⟵᧘⟵᣿ኙᎹ ⺈ੑ㧦ࠪ࡝ࠦࡦ࠽ࡁ࠺ࠖࠬ
ࠢߩࡒ࠾ࡃࡦ࠼ᒻᚑߣᄥ㓁శ⊒㔚߳ߩᔕ↪㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ↰᧛ᵗౖ੖ච፲⺈ࡕࡂࡑ࠼࡮ࠛ࡞ࡑࡦ࡮ࡈࠔ࠙ࠫ⢫ⴡ࿖ᶏᵤ೑ਯጟ↰⥋ፏኙᎹ⺈ੑ㧦ࡃࠗ
ࠝ࠹ࡦࡊ࡟࡯࠻ᭂ㒢ടᎿߦࠃࠆ )C#U ㊂ሶ࠽ࡁ࠺ࠖࠬࠢ᭴ㅧߩ೙ᓮ㧘 ᐕᤐቄ╙  ࿁ᔕ↪‛
ℂቇ㑐ଥㅪว⻠Ṷળ
 દ⮮ኼ᪀ේථ຦ᮘญ␭ᰴየỈિ᮸ፉፒᥓታኙᎹ⺈ੑਭ଻⊖ม㧦㊂ሶಽሶേജቇᴺߦ
ၮߠߊࠪ࡝ࠦࡦ㉄ൻ⤑ 5K1ߩ%(: ࡜ࠫࠞ࡞ࠛ࠶࠴ࡦࠣࡊࡠ࠮ࠬࠪࡒࡘ࡟࡯࡚ࠪࡦ㧘 ᐕᤐቄ
╙  ࿁ᔕ↪‛ℂቇ㑐ଥㅪว⻠Ṷળ
 ࡕࡂࡑ࠼ࠛ࡞ࡑࡦࡈࠔ࠙ࠫ੖ච፲⺈⢫ⴡ࿖ᶏᵤ೑ⴕጟ↰⥋ፏኙᎹ⺈ੑ㧦ᰴర 5K ࠽
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 ⢫ⴡ࿖ޔ੖ච፲⺈ޔࡕࡂࡑ࠼ࠛ࡞ࡑࡦޔኙᎹ⺈ੑ㧦& ࠪ࡝ࠦࡦ࡮࠽ࡁ࠺ࠖࠬࠢߦ߅ߌࠆ㔚ሶ᭴ㅧ
߅ࠃ߮㔚᳇વዉ₸㧘 ᐕ⑺ቄ╙  ࿁ᔕ↪‛ℂቇળቇⴚ⻠Ṷળ
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 ᧁ႐㓉ਯ᳓ፉ૫਽᧛ጊ᣿ብ੖ච፲⺈ኙᎹ⺈ੑ㧦ࡃࠗࠝ࠹ࡦࡊ࡟࡯࠻ߦࠃࠅ૞⵾ߒߚ 5K
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